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Runoff, erosion, and soil 
quality characteristics of a 
former Conservation Reserve 
Program site 
J.E. Gilley, J.w. Doran, D.L. Karlen, and T.C. Kaspar 
ABSTRACT: No-tiLL and moldboard plow tillage systems were established on a former Conserva-
tion Reserve Program (CRP) site in southwest Iowa. Runoff rates from simulated rainfall events 
were significantly greater on sites returned to crop production than from adjoining, undisturbed 
CRP areas. Substantial soil loss was measured from the moldboard plow treatments, but no sig-
nificant differences in erosion rates were found between the undisturbed CRP and no-tiLL man-
agement systems. No-till management maintained levels of soil quality similar to those ofCRP by 
preserving soil structural integrity and reducing losses of soil organic matter (SOM) associated 
with tillage. Conservation tillage systems which maintain residue materials on the soil suiftlCe 
may be well suited for former CRP areas which are used as cropland. 
The eRP was initiated to remove environ-
mentally fragile areas from crop produc-
rion. Approximately 14.8 million hectares 
(36.5 million acres) of cropland, primarily 
west of the Mississippi, were enrolled in this 
program. To participate in the eRE produc-
ers were required to convert cropland to vege-
tative cover for a lO-year period. In addition 
to reducing soil erosion, the eRP has served 
to decrease crop production, improve soil 
and water qualiry, and create bener wildlife 
habitac. Gebhart et al. (1994) found that es-
tablishment of perennial grass cover under 
the eRP resulted in significant increases in 
soil organic carbon at five selected locacions 
within the Great Plains. 
When CRP contracts expire, some pro-
ducers may rerum their land to crop pro-
duction, destroying well-established grass 
cover. Because the eRP was targeted to 
many highly erodible soils, returning these 
areas to crop production could have detri-
mental effects on water quality and long-
term soil produccivity (Young and Osborn 
1990). The residual benefit of the CRP in 
reducing erosion was found to be eliminat-
ed nine months following rillage when her-
bicides were used to prevent the regrowth 
of vegetarion on a site in Northern Missis-
sippi (Gilley and Doran 1997). Appropri-
ate conservation management measures 
will, therefore, be needed on many former 
CRP areas. Lindstrom et aI. (I994) sug-
gested use of no-till management systems 
to preserve soil qualiry improvemenrs on 
former CRP lands and to provide effective 
erosion protection. Detailed information 
on the effects of grass sod on soil properties 
and crop productivity at Big Spring, Texas 
was provided by Zobeck et aI. (1995). 
Management systems that include sod 
have many environmental and production 
advantages. In the Southeastern United 
States, sod crops planted in sequence with 
row crops have been found to increase 
crop yields, provide more efficient use of 
water and fenilizer, and reduce runoff and 
erosion (Bennet et aI. 1976; Carreker et 
aI. 1977; Harper et aI. 1980; Belesky et aI. 
1981; and Wilkinson et aI. 1987). No-till 
corn planted in sod produces excellent 
yields when nutrient and water require-
ments are met (Moody et al. 1963; Jones 
Interpretive summary 
et al. 1969; Carreker er al. 1973; Box er 
aI. 1976, 1980). Corn yields are greatest 
the first year after sod, and then decline 
with each succeeding year of corn produc-
tion (Parks et a1. 1969; Giddens er al. 
1971). Elkins et aL (1979, 1983) con -
cluded that acceptable corn yields could 
be obtained while maintaining a living 
grass mulch. Herbicide application rates, 
vigor of the grass stand, and climatic fac-
tors all contribute to the success of inter-
cropping managemenr systems. 
Soybeans may be the crop of choice 
during the first growing season following 
CRP conversion to cropland, as they may 
be less susceptible co stand establishment 
problems caused by insects and animals. 
Available soil N , which is immobilized in 
SOM with perennial grasses, can be par-
tially replenished through N fixation by 
soybeans which add readily mineralizable, 
N rich residues to soil. Many contact 
postemergence herbicides, that work well 
when large amounts of surface residue or 
SOM are present, are available for soy-
bean production. 
A field recently plowed out of meadow 
is initially much less erodible than one 
which has been conrinuously tilled . The 
fine root network and improved soil 
structure from meadows serve co maintain 
high infiltration rates and protect the soil 
against erosive forces (Foster 1982) . Tn 
general, the erosion-reducing effectiveness 
of sod is directly proportional to vegeta-
tive dry matter production (Wischmeier 
and Smith 1978). The objective of rhis 
study was to measure the effects of no-tiU 
and moldboard plow tillage pracrices on 
runoff, erosion, and soil quality of a site 
in southwestern Iowa the first cropping 
season after CRP. 
Procedures 
The study site was located approxi-
mately 16 Ian (10 miles) east of Bedford, 
Iowa. Prior to 1986, the area had been 
planted primarily to corn and soybeans. 
The site had been idled in the eRP since 
October 1986 and is part of a no-till re-
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No-till and moldboard plow tillage systems were established on a former Conserva-
tion Reserve Program s ite In southwest Iowa. Runoff rates from simulated rainfall 
events were significantly greater on sites returned to crop production than from ad-
Joining undisturbed CRP areas. Substantial soii loss was measured from the mold-
board plow treatments, but no significant differences in erosion rates were found be-
tween the undisturbed CRP and no-till management systems. No-till management 
maintained levels of soil quality simiiar to those of CRP by preserving soil structural 
integrity and reducing losses of soil organiC matter associated with tillage. Conserva-
tion tillage systems which maintain residue materials on the soil surface may be well 
suited for former CRP areas which are used as cropland. 
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Table 1. Slope, surface cover, and vegetative mass for selected experimental treatments 
Surface Vegetative 
Soil Treatment Slope cover' mass! 
(%) (%) (Mg/ha') 
Clearfield CRP undisturbed 8.4 looa 07.6c 
Clearfield No-till corn 4.7 100a 02.7b 
Clearfield No-till soybeans 5.0 100a OS.ld 
Clearfield Fall plow soybeans 4.4 78b 01.6e 
Nira CRP undisturbed 3.9 100a 09.0c 
Nira No-till corn 6.0 100a 20.5a 
Nira No-till soybeans 8.2 100a 04.6d 
Nira Spring plow soybeans 6.5 78b 01 .6e 
Nira Fall plow soybeans 7.7 64c 01.1e 
• Values given are the average of six replications. Within each column, differences are 
significant at the 5% level (Duncan'S multiple range test) if the same letter does not appear. 
, Values given are the average of two replications. 
' Mg/ha x 0.446 = tons/acre 
Table 2. Runoff, sediment concentration, and soil IOS8 for selected experimental treat-
ments' 
Sediment Soil 
Soil Treatment Run Runoff' Conc. Loss 
(mm) (ppm x HP) (!/ha) 
Clearfield CRP undisturbed Initial 24de 0.2c O.Ob 
Clearfield No-till com Initial 34cd O.Be 0.2b 
Clearfield No-till soybeans Initial 64ab O.4e 0.2b 
Clearfield Fall plow soybeans Initial 51bc 19.0ab 10.0a 
Nira CRP undisturbed Initial 10e 1.3c O.lb 
Nira No-till corn Initial 86a 1.2c 0.8b 
Nira No-till soybeans Initial 83a 0.6c 0.3b 
Nira Spring plow soybeans Initial 73ab It .8bc 8.5a 
Nira Fall plow soybeans Initial 53bc 25.4a 14.4a 
Clearfield CRP undisturbed Wet 29b O.lb O.Ob 
Clearfield No-till com Wet 54b 0.6b O.2b 
Clearfield No-till soybeans Wet 89a 0.3b O.2b 
Clearfield Fall plow soybeans Wet 81a 11 .8a 8.9a 
Nira CRP undisturbed Wet 32b O.4b O.lb 
Nira No-till corn Wet 81a 0.6b O.4b 
Nira No-till soybeans Wet 99a 0.3b 0.2b 
Nira Spring plow soybeans Wet 87a 11.4a 9.5a 
Nira Fall plow soybeans Wet 86a 18.Sa 16.2a 
• Plots were 3.0 by 10.7 m with an average slope gradient of 6.1 %. Values given are the 
average of two replications. Runs lasted for a 60-min duration. Average rainfall intensity was 
95 mm/hr. 
, Within each type of run and for each column. differences are significant at the 5% level 
(Duncan's multiple range test) if the same letter does not appear. 
search and demonstration project on the 
David Danielski farm. Vegetative cover on 
the CRP site consisted of approximately 
60% bromegrass (BromuJ inermis), 25% 
orchardgrass (Dactylis glomerata) , 10% 
weeds, and 5% legumes. Climate for this 
area is humid continental, with a high fre-
quency of yearly spring and summer 
thunderstorms. The frequency for a 5.3 
em (2.1 in) rainfall of one-hour duration 
is every 5 years, and for a 9.1 em (3.6 in) 
storm is every 100 years. Mean annual 
temperature is 9.rC (49°F) and mean 
annual precipitation is 90 em (36 in), 
71 % of which occurs from April through 
September. 
Both Clearfield (Fine, montmoril-
lonitic. mesic Typic Haplaquolls) and 
Nira (Fine-silry, mixed. mesic Typic Hap-
ludolls) silry clay loam soils were present 
at the stUdy site on 5 to 9 percent slopes. 
These soils were formed in deoxidized 
loess on convex side slopes on upland 
landscape positions. The Clearfield series 
consisrs of poorly drained, moderately 
slowly permeable soils. while Nira soils lo-
cated downslope from soils in the 
Clearfield series are moderarely well 
drained and moderately permeable. The 
uneroded A horizon of both soils typically 
extends from 25 to 40 em (10-16 in). but 
is thinner on eroded areas. 
Five treatments which included CRP 
undisturbed. no-till corn (Zea mayJ L.) no-
till soybeans (Glycine max (L.) Merr.), 
spring moldboard plow soybeans and fall 
moldboard plow soybeans. were placed on 
each soil by David Dukes. a no-till farmer 
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and co-sponsor of the CRP project. Both 
plow treatments were disked two times be-
fore planting. The cover of soybeans on the 
Clearfield spring moldboard plow trear-
ment was disturbed during simulation test-
ing on an adjoining area. As a result, rain-
fall simulation tests were nor conducted at 
this site. However, soil quality characteris-
tics were identified on an area of this treat-
ment which was nor disturbed. 
Vegetarion existing on the experimemal 
site was not mowed in 1993 or 1994. 
Herbicide was applied a few days after a 
killing frOSt to the no-till corn treatmem 
on October 4, 1993. The no-rill corn 
trearmenr was seeded on April 27. 1994, 
and had to be replanted on May 19 , 
1994, as the young plams were desrroyed 
by mice and pheasants. The no-rill soy-
bean plots received a single application of 
herbicide on May 8, 1994. On May 12. 
1994, the treatments planted to soybeans 
were seeded using a drill. The no-till type 
drill worked well under the existing high 
residue conditions. 
Two rainfall simulation plots with 3.0 
m (9.8 ft) wide by 10.7 m (35.1 ft) long 
sheet meral borders were established on 
uniform slopes for each of the experimen-
tal treatments (Table 1) . A portable rain-
fall simulator designed by Swanson 
(1965) was used from June 14, 1994. to 
July 8. 1994. to apply rainfall ar an ap-
proximate intensity of 9 .5 cm/h (3.7 
in/h). The initial one hour rainfall appli-
cation occurred at exisring soil-water con-
ditions. A second one-hour application 
(wet run) was conducted approximately 
24 h later. A trough extending across the 
bottom of each plot gathered runoff. Dis-
charge was measured using an HS flume 
with stage recorder. Runoff samples were 
collected at 5-min inrervals in a trough 10-
cared at the bottom of each plot and later 
analyzed for sediment content. 
Colored slides were taken at three loca-
tions on each piot prior to the simulation 
tests and later projected onto a screen 
containing a grid. The number of residue 
and crop elements intersecting the grid 
points was then determined (Mannering 
and Meyer 1963). The ratio of rhe num-
ber of intersection points over the total 
grid points times 100 is the percentage of 
the soil surface covered by residue. 
The amounr of vegetative material pre-
sent on the soil surface greatly influences 
runoff and erosion (Gilley et al. 1986, 
1987). Therefore, duplicate samples of 
vegetative dry matter were collected with-
in a 0.589 m2 (6.34 fr2) circular area. 
Standing vegetative marerials and residue 
lying on the soil surface within the frame 
Table 3. Tillage and cropping effects on selected soil quality Indicators for the 0 - 7.6 cm 
depth of the Clearfield silty clay loam 5011 
Treatment 
Soil quality CRP No-till Spring plow Fall plow 
indicator undisturbed corn soybeans soybeans 
Wet bulk density 1.21 1.12 1.18 1.14 
(g/cm' ) (0.04)* (0.06) (0.02) (0.01) 
Water-holding capacity' 0.25 0.30 0.41 0.34 
(g H20lg soil) (0) (0) (0.10) (0.03) 
Infiltration time (minutes) 0.3 0.4 0.1 0.2 
first 2.5 cm H2O (0.15) (0.3) (0.07) (0.07) 
second 2.5 cm H2O 16' 4 28 31 
(9) (1 ) (21) (5) 
Soil pH 7.5 7.1 6.5 6.5 
(1: 1 soil/water) (0.1) (0.2) (0.2) (0.2) 
Electrical conductivity 0.06 0.08 0.09 0.20 
(1 :1 soil/water, dS/m) (0.01) (0.03) (0.02) (0.04) 
Nitrate-N 0.6 3.5 11.5 17.5 
(kg/ha) (0.2) (1 .6) (1.7) (7.7) 
Total C 27.8 23.2 15.9 15.2 
Mg/ha (0.3) (3.0) (0.5) (1 .3) 
TotalN 2.1 1.6 1.3 1.3 
Mg/ha (0.06) (0.3) (0.04) (0.13) 
Very fine silt & clay 26 25 31 30 
(%) (2) (13) (7) (5) 
Soil Respiration, (kg C/halday), 25°C 
Before irrigation 56(24) 19(6) 12(3) 20(13) 
%WFPS 441 45 30 33 
After irrigation 48(4) 84(8) 7(7) 34(22) 
%WFPS 56 60 88 69 
• Value in parenthesis represents standard deviation of the mean. 
t Measured in the field 16 hours aiter application of 5.1 cm of water. 
I Infiltration time for second 2.5 cm of water. 
S % soil pore space filled with water for respiration measurement. 
were removed immediately prior to the 
rainfall simulation tests and stored in 
paper bags. The material was later oven 
dried, and the weight of dry matter per 
unit area was calculated. Duncan's multi-
ple range test was used to identifY statisti-
cal differences in vegetative mass between 
experimenral uearmenrs. 
Basic indicators of soil quality as de-
scribed by Doran and Parkin (1994) were 
used to evaluate four management creat-
ments. Soil quality assessments for the 0-
7.6 cm (0-3.0 in) depth were conducted 
in the field for 3 replicated sites on May 
23 and 24, 1994, before rainfall simula-
tion tests were initiated. On-site soil qual-
ity measurements as described by Sarran-
tonio et al. (1996) included wet bulk 
density, water holding capacity, infiltra-
tion time, soil pH, electrical conductivity, 
nitrate-N, and soil respiration before and 
after irrigation with twO 2.54 cm (1.00 
in) increments of water. 
Fifteen cm (6.0 in) diameter aluminum 
rings, installed in the soil to a 7.6 cm (3.0 
in) depth, were used for infiltration and 
respiration measurements. The soil infil-
tration rate determined after the addition 
of the second 2.54 cm (1.00 in) of water 
represented a 'ponded' infiltration rate. 
The soil water content 16 hours after irri-
gation was used as an estimate of field 
water holding capacity. Further details on 
the utility and reliability of these ap-
proaches for measuring soil water stams 
are given by Lowery et aI. (1996). 
Soil samples from depth intervals of 0-
7.6 cm (0-3.0 in), 7.6-15.2 em (3.0-6.0 
in), and 15.2-30.5 cm (6.0-12.0 in) were 
taken for characterization and laboratory 
assessments of soil quality by compositing 
12 randomly sampled 1.9 cm (0.75 in) 
diameter cores from each treatment. Sam-
ples were stored under ice in an insulated 
chest and processed wirhin 48 hours . 
Moist soil samples were passed through a 
0.475 em (0.187 in) sieve before analyses 
for microbial biomass C and N by the 
chloroform fumigation/incubation proce-
dure, and mineralizable N by the anaero-
bic incubation method. Samples which 
passed through a 0.2 cm (0.08 in) sieve 
were analyzed for 1 N KCL extractable 
mineral N (N03 and NH4), total C and 
N by dry combustion, Bray- I exrracrable 
P, and particle size analysis by the hy-
dromerer method. The methods used for 
laboratory analyses were all srandard pro-
cedures employed by the USDA-ARS Soil 
and Warer Conservation Research Unit, 
Lincoln, Nebraska, and the University of 
Nebraska Soil and Plant Testing Labora-
tory. Gravimetric data were convened ro a 
volumetric basis using field measured soil 
bulk density which enabled conversion of 
data co ecologically relevant units which 
are needed for meaningful soi l quality 
evaluations (Doran and Parkin 1996). 
Results and discussion 
Surface cover. Vegetative material lying 
on the ground surface and standing corn or 
soybean plants were all included in the sur-
face cover values shown in Table 1. Vegeta-
tive material completely covered the ground 
surface on the CRP undisturbed and no-till 
corn and soybean rreatments. No-rill sur-
face cover consisted primarily of residual 
grass residue accumulated during the CRP 
period. In contrast, as expected, very little 
residual grass cover was present on either 
the fall or spring moldboard plow crear-
ments. Surface cover on the fall and spring 
moldboard plow treatments was provided 
primarily by rhe recently seeded soybean 
crop (Table 1). As a resulr, surface cover val-
ues were significantly less on these plots 
than on the other experimental rreatments. 
Vegetative mass. Measurements of veg-
etative mass (Table 1) included recen r1y 
planted corn or soybean material in addi-
tion to plant residue accumulared during 
the CRP period. However, most of rhe 
vegetarive marerial produced during the 
CRP period was incorporated into the soil 
profile during the moldboard plowing op-
eration. Therefore, vegerarive mass on the 
moldboard plow treatments consisted al-
most entirely of soybean material from 
the current cropping season. Vegetative 
mass on the moldboard plow treatments 
was significantly less than for any of the 
other experimental treatments . On the 
no-till soybean treatments, a substantial 
quantity of tesidual grass res idue re-
mained on the soil surface. However, the 
amount of vegerative material present on 
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Table 4. Tillage and cropping effects on selected soli quality Indicators for the 0 • 7.6 and 
o -30.5 cm depth of the Clearfield silty clay loam soli 
Treatment 
Soil quality Depth CRP No-till Spring plow Fall plow 
indicator (cm) undisturbed com soybeans soybeans 
Dry bulk 0-7.6 1.03 1.20 0.86 0.83 
density (g/cm' ) 0-30.5 1.05 1.17 1.02 1.11 
Soil pH 0-7.6 6.9 6.6 6.3 6.4 
(1: 1 soil/water) 0-30.5 6.8 6.4 6.4 6.6 
Nitrate-N 0-7.6 0.6 7.4 10.6 13.7 
(kg/ha) 0-30.5 1.1 18.3 31.0 47.1 
TotalC 0-7.6 24.5 22.3 12.1 11 .6 
(Mg/ha) 0-30.5 80.2 70.1 59.3 60.9 
Total N 0-7.6 1.7 1.9 1.0 0.9 
(Mglha) 0-30.5 5.7 5.3 4.7 4.9 
Microbial C 0-7.6 289 205 188 152 
(kg/ha) 0-30.5 939 791 724 825 
Microbial N 0-7.6 48 35 17 15 
(kglha) 0-30.5 104 80 106 68 
Mineralizable 0.76 57 49 11 18 
N (kg/ha) 0-30.5 83 75 73 96 
Extractable P 0-7.6 54 46 19 20 
(kg/ha) 0-30.5 98 64 58 71 
Very fine silt 0-7.6 32 28 31 33 
& clay ("!o) 0-30.5 30 32 36 37 
Table 5. Tillage and cropping effects on soli organic matter, Infiltration, runoff, soli loss, 
and grain yield for the Clearfield silty clay loam soli 
SQII Qrganlc matta[ IDfill[aliQ[]* Bainfall ~i!D!.!latiQn ' Grain 
Treatment TotalC TotalN 1st 2nd Runoff Soil Loss Yield 
[Mg/ha (0-30.5 em)] (minutes) (mm) (tlha) (Mglha) 
CRP undisturbed 80.2 5.7 0.3 16 10 0.0 
No-till corn 70.1 5.3 0.4 4 9 0.1 10.9 
Spring plow soybeans 59.3 4.7 0.1 28 35' 3.1' 3.7 
Fall plow soybeans 60.9 4.9 0.2 31 20 4.1 3.9 
• Time for 1st- and 2nd- 2.54 cm of water to infiltrate the soil. 
r Runoff and soil loss during the 1st 1/2 hour of the initial run at a rainfall intensity of 95 mmlhr. 
I Rainfall simulation measurements from the spring plow treatment on the Nira silty clay loam soil. 
the no-tiU soybean rreatmenrs was signifi-
cantly less than rhat on the undisturbed 
CRP trearments. Decomposition of the 
residual grass residue and residue buried 
by the soybean drill could account for the 
difference. Significantly larger amounrs of 
vegetative material were found on the no-
till corn treatments than the other experi-
mental plms. Although some residual 
grass residue was present at the time of 
the simulation tests, most of the vegeta-
tive mass was provided by the current 
corn crop. 
Runoff. Cumulative runoff for both the 
initial and wet runs on each treatment are 
shown in Table 2. Average rainfall intensi-
ty was 9.5 cm/hr (3.7 in/hr) for all the 
simulation runs. Variations from this av-
erage value sometimes occurred primarily 
because of differences in water pressure 
and wind drift. Cumulative runoff was 
greater than the average rainfall intensity 
for the wet run on the Nira no-till soy-
bean treatment. For this run, a rainfall in-
tensity slightly larger than the average for 
the nine experimental rreatmenrs was ap-
plied and little infiltration occurred. Vari-
ations in antecedent soil water conditions 
between experimental treatments would 
be expected to have less effect on runoff 
results obtained during the wet run. 
Therefore, to evaluate runoff trends, re-
sults from the wet runs were examined. 
Surface soils in each treatment were nearly 
saturated at the beginning of the wet run. 
Total runoff from the wet run on the 
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CRP undisturbed plots was significantly 
less than that for the other treatments 
(Table 2). These simulation results indi-
cate that infiltration was significandy re-
duced on Clearfield and Nira so ils that 
were returned to crop production. Reduc-
tions in infiltration during the first crop-
ping season were similar for the no-till 
and moldboard plow treatments. 
Soil loss. Sediment concentration and 
soil loss are also presented in Table 2. The 
moldboard plow treatments provided the 
largest soil loss and highest sediment con-
centrations (Table 2). In contrast, no sig-
nificant difference in soil loss was found 
between the CRP undisturbed and no-rill 
treatments. Sufficient surface cover was 
present on the no-till treatments to pre-
vent significant erosion. 
The residual grass cover from the CRP 
appears to provide an important benefir 
during the initial cropping season. How-
ever, this residue soon disappears due to 
decomposition. Planted crops must pro-
vide a sufficient amount of ground cover 
to replace the residual grass cover. In addi-
tion, a management system must be se-
lected which adequately maintains ground 
cover. A no-till system seems to be well 
suited to provide this benefit. 
Cropping/tillAge effects on soil q-uty. 
Cropping of CRP land and tiUage manage-
ment greatly influenced the quality of sur-
face soil (0-7.6 cm) (0-3.0 in), largely 
through changes in SOM content (total C 
and N), infiltration characteristics, water 
holding capacity, and soil nitrate-N con-
tenrs (Table 3). Bulk density and pH were 
similar for all treatmenrs and within ranges 
considered acceptable for sustainable man-
agement. Total C and N of surface soil 
were substantially decreased on the tillage 
treatmenrs when compared to undisfUrbed 
CRP. These dramatic changes in SOM 
content, in addition to the disruptions in 
soil structure associated with moldboard 
plowing, were probably responsible for the 
reduced infiltration rate of plowed soils. 
This effect was particularly pronounced for 
the spring plow treatment, where impeded 
drainage resulted in both a much higher 
field water-holding capacity after wetting 
and conditions which greatly reduced soil 
microbial respiration. The oprimum soil 
water status for aerobic microbial activity 
in soils is approximately 60% water filled 
pore space which was grearly exceeded in 
the spring plow treatment 18 hours after 
irrigation. 
Soils must be sampled below the tillage 
depth to accurately assess management ef-
fects on soil quality, since considerable 
amounts of plant residues and SOM are 
inverted during plowing. Soil analyses to a 
depth of 30.5 em (12.0 in) revealed that 
SOM decreases due to cropping and 
tillage management were still present 
(Table 4), although less pronounced than 
those for surface soil. The soil quality data 
shown in Tables 3 and 4 were determined 
from different soil cores obtained using 
separate sampling schemes. As a result, 
soil quality parameters reported for the 0-
7.6 em (0-3.0 in) depth are not the same 
in Tables 3 and 4. Microbial C and N, 
mineralizable N, and extractable P in the 
surface 0-7.6 cm (0-3.0 in) soil layer fol-
lowed similar trends observed for SOM in 
the following order (Table 4): undisturbed 
CRP ~ no-till corn» spring plow soy-
beans = fall plow soybeans. 
The low levels of soil nitrate-N in the 
0-30.5 em (0-12.0 in) layer of the CRP 
and no-till treatments represent a margin-
al condition for corn production, but a 
good soil quality condition from the 
standpoint of reduced potential for N loss 
due to leaching or denitrification. Labora-
tOry measurements indicated that 2.1 kg 
of nitrate-N/ha/day (1.9 lb/acre/day) are 
mineralized from the 0-30.5 cm (0-12.0) 
layer of the no-till treatment under ideal 
conditions of temperature and water (data 
not shown). This amounts to 59 kg (130 
Ib) of N over a 4-week period and sug-
gests that sufficient N would be available 
with no-till to produce an optimal corn 
crop. It is interesting to note that the esti-
mate of potentially mineralizable N in the 
no-till treatment (75 kg/ha/30.5 em) (67 
Ib/acre/12.0 in), as determined by a one-
week anaerobic incubation, also supports 
this conclusion (Table 4). The higher lev-
els of nitrate-N in the moldboard plow 
treatments (31 to 47 kg/ha/30.5 em) (28 
to 42lb/acrel12.0 in) suggest a lower level 
of soil quality because of potential for loss 
through leaching and denitrification and 
the fact that N-fixation by soybeans can 
be reduced by high soil nitrate-N levels. 
Extractable P levels for cropped soils are 
in the range considered medium for crop 
production and represent a good level of 
soil quality for all treatments. Final corn 
and soybean yields, as measured by the 
project coordinator, were excellent for this 
area (Table 5). 
Summary and conclusions 
Infiltration rates on Clearfield and Nira 
silty clay loam soils were significantly re-
duced when CRP areas were returned to 
crop production. A substantial amount of 
erosion occurred from the moldboard plow 
treatments, but soil loss from the no-till 
and CRP sites was minimal. The residual 
grass residue produced during the CRP pe-
riod, which remained on the surface of the 
no-till treatments, and the better structure 
and organic matter content of no-till soil, 
proved very effective in reducing erosion. 
However, as the residual grass residue is 
losr through decomposition, additional 
crop residue must be provided. No-till 
management maintained levels of soil qual-
ity similar to those of CRP by reducing 
losses of SOM associated with tillage. 
SOM losses from plowing resulted from 
the combined effects of stimulated biologi-
cal oxidation and increased erosion of sur-
face soil. No-till management, by preserv-
ing SOM and surface cover, can be 
effective in reducing erosion potential and 
soil quality degradation of CRP areas re-
turned to crop production. 
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